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reference database for major historical drought events that is not limited by national boundaries. The 
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(and hopefully thereafter), including standard assessments for a more complete set of events and other 
information of interest for the drought community as it is generated within the project. The EDR 
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hazard to the larger science and user community, including water managers and policy makers. 
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Abstract  
 
This report presents the structure and status of the online European Drought Reference (EDR) 
database.  This website provides detailed historical information regarding major historical European 
drought events.  Each drought event is summarized using climatological drought indices, hydrological 
drought indices, and user-generated drought impacts.  The database currently highlights 11 drought 
events, from 1959 to 2007.  In addition, an online tool is provided to query and view climatological 
drought indices for any day in the available historical record.  The EDR database is tool designed to 
compile drought statistics in a usable manner and will continually improve as more data becomes 
available. It is our hope that the EDR database can become a standard reference tool which improve 
public awareness of drought issues and stimulate data collection, sharing, and analysis.  
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1. Introduction 
 
Drought is an extreme, but temporary water shortage relative to the average (natural) condition of a 
region. It can be defined as a “a sustained and regional extensive occurrence of below average natural 
water availability” (Tallaksen & van Lanen, 2004). Deviations or anomalies are part of the natural 
variability in the climatic system on various spatial and temporal scales. Accordingly, drought can occur 
in any hydroclimatological region and at any time of the year, and its characteristics and impacts may 
vary considerably between regions in Europe depending on climate as well as properties of the land 
surface.  
 
The climate in the middle and north of Europe is influenced by the Westerlies of the mid-latitudes during 
the whole year, whereas the Mediterranean region lies in a transitional climate zone, influenced by the 
Subtropical High Pressure Belt during summer and the mid-latitude Westerlies during winter. Hence, 
three main climate regions can be distinguished: a temperate climate with a dry summer season in the 
Mediterranean, and a temperate and a cold climate without any dry season in the middle and north of 
Europe, respectively. The climate of these regions is further modified by numerous other factors such as 
soil moisture content, oceanic currents and topography. In the Mediterranean region, with its seasonal 
climate, severe droughts can for instance be caused by longer than usual influence of the subtropical 
high-pressure belt. Droughts can accordingly last several weeks or even months. In the more humid 
mid-latitudes of western and northern Europe, “atmospheric blockings” are the major atmospheric 
anomalies causing extended dry weather periods. Here already a few weeks or months with low rainfall 
may constitute a severe drought. The blocking high-pressure system (anticyclones) diverts the moisture 
bringing pressure systems of the Westerlies away from the affected region to either lower or higher 
latitudes.  
 
The primary cause of a drought is the lack of precipitation over a large area and for an extensive period 
of time, called a meteorological drought (Tallaksen & van Lanen, 2004). The water deficit propagates 
through the hydrological cycle and gives rise to different types of drought. Combined with high 
evaporation rates a soil water deficiency may cause a soil moisture drought to develop. Subsequently, 
groundwater recharge and streamflow will be reduced and a hydrological drought may develop. A 
reduced recharge leads to lower groundwater heads and storage and finally to low river flows or even 
dried up river. Thus, drought has a wide range of impacts depending on the scale of the event and 
which components of the hydrological cycle are most severely affected. These include major social, 
economic and environmental impacts as listed by Stahl et al. (2012), who classify the impacts into nine 
categories and corresponding types. 
 
A suite of drought indicators is normally recommended for drought studies given the diversity of the 
studied phenomenon. Commonly, the deviation from a long-term (hydroclimatological) statistics is being 
used, expressed as e.g. a value from the empirical (percentile-based index) or fitted distribution. This 
includes indices like the Standardized Precipitation Index (SPI), the SPEI, soil moisture percentiles or 
runoff anomalies for different time resolutions. As drought is a slowly developing phenomenon, both the 
onset and recovery of a drought event are considered, accounting for varying persistence (memory) in 
the natural system. Different parts of the terrestrial system will impacted by the drought depending on 
the duration of the drought event and the persistence of the system, e.g. agricultural drought (typically 
months) or hydropower drought (typically years). 
 
A prerequisite to mitigate the wide range of drought impacts is to establish a good understanding of the 
drought generating mechanisms from their initiation as a meteorological drought through to their 
development as agricultural (soil moisture) and hydrological drought. Droughts are regional by nature, 
typically covering large areas, and should preferably be studied at the pan-European scale to 
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consistently address the dynamic nature of drought (i.e. spatial and temporal characteristics) and 
drought-generating processes across Europe. In particular, potential links to climate drivers and studies 
of large-scale impacts such as heat waves, forest fires and vegetation stress, require a large-scale 
approach. On the other hand, the high spatial variability found within a drought-affected region is 
caused by a combination of catchment and land surface properties, together with small-scale climate 
variability, thus local-scale studies should be seen as a complementary and necessary part of any large-
scale assessment for the purpose of local mitigation strategies and risk assessments. 
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2. Objective and Organization 
 
The online European Drought Reference (EDR) database was created as part of the Drought R&SPI 
Task 1.1, to create “a concise reference dataset of historical droughts, their climatological cause and 
major impacts…”.  The EDR database introduced in this document achieves this goal, consolidating 
information on major large-scale droughts in Europe in a single location available to the public online 
through the European Drought Centre (EDC) website.  The EDC website is already an active European 
drought resource, with over 275 members representing 55 countries, and provides a useful platform to 
launch this new drought reference database. 
 
The EDC website will also house the European Drought Impact Report Inventory (EDII), which is part of 
Deliverable 3.2 and is outlined in Stahl et al. (2012).  Housing the EDR database and the EDII database 
within the same website provides the public with a simple, yet comprehensive location to learn about 
droughts.  Additionally, it allows for direct links between the databases.  Within each detailed drought 
event summary in the EDR database is a reported drought impact section, which presents all relevant 
impacts from the EDII.  The summary of reported drought impacts is updated automatically, meaning 
that its data and coverage will improve throughout the course of the project as the EDII grows and 
improves.   
 
European researchers have significant information and expertise regarding droughts; however, this 
expertise is distributed across many countries and too often is not combined.  The EDR database has 
great potential to consolidate this knowledge on droughts into a single resource, analogous to the US 
Drought Monitor.  It is our hope that the EDR database can become a standard reference tool which will 
grow with time and stimulate data collection, sharing, and analysis. 
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3. Data and Methods 
 
3.1 Historical climate 
 
All historical climate estimates in the EDR database were based on the Watch Forcing Dataset (WFD), 
a gridded historical climate dataset based on ERA-40 reanalysis with 0.5° x 0.5° resolution (Weedon et 
al., 2010). The WFD consists of subdaily forcing data spanning the time period 1/1/1958 to 12/31/2001 
and employs bias-correction for temperature and precipitation based on CRU-TS2.1 and GPCCv4 
observations. For the purpose of this research, the European extent is defined as the region between 
34°-72° N latitude and -13°-32° E longitude, resulting in 3,950 land grid cells that follow the CRU land 
surface mask. Climate variables used for climatological drought indices include rainfall, snowfall, 
temperature, and wind speed. Climatic indices are always based on precipitation, calculated as the sum 
of rainfall and snowfall. 
  
The Watch Forcing Dataset – ERA-Interim (WFDEI) was used to extend climatic coverage to include 
events which occurred after 2001. This climate set was prepared using nearly identical procedures as 
the WFD, although using an updated re-analysis model (ERA-Interim, Dee et al. 2011) and updated 
observations for bias-correction (CRU-TS3.1, Mitchell & Jones, 2005 and GPCCv5, Rudolf et al., 2011). 
For the purposes of the online EDR database, it is assumed that the WFDEI and WFD form a 
continuous time series, with no detectable bias between the two datasets. This is currently being 
confirmed by the creators of the climate data and initial results have shown that this is a reasonable 
assumption when compiling summary statistics over a large area, such as Europe (Weedon, personal 
communication). 
 
3.2 Historical modelled runoff 
 
Historical gridded runoff was simulated using a suite of nine large-scale models at the same 0.5° x 0.5° 
resolution and forced by the WFD to maintain consistency (Haddeland et al 2011a). Technical details of 
the hydrologic models are summarized in Table 1 and described in great detail by several methodology 
and validation studies (Haddeland et al. 2011a, Gudmundsson 2012a, Gudmundsson 2012b). 
Simulated runoff was available for the period 1963-2001, as the first 5 years of the WFD were used as a 
model spin-up period. Despite large differences in how runoff is calculated, all models simulate Qs 
(water leaving the surface of a grid cell) and Qsb (water leaving the grid cell below the surface), allowing 
Qtot, the total amount of water discharged by a cell to be calculated as Qs + Qsb. All models assume 
‘‘naturalized’’ conditions, ignoring direct anthropogenic effects such as dams and water abstraction. The 
large-scale hydrological models have not simulated runoff using the WFDEI and therefore no 
hydrological drought statistics are available for major drought events after 2001. 
 
Comparison of the nine large-scale models with observations suggests that the multi-model ensemble 
mean is a more consistent predictor of runoff than any single large-scale model (Gudmundsson 2012b) . 
Given this finding, all estimates of hydrologic drought within the drought event database were based on 
the multi-model ensemble (MME). To calculate the MME, each model was processed and normalized 
individually and combined when calculating summary statistics. More detail is provided in Section 3.4 – 
Hydrological Drought Indices. 
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Table 1: Overview of the large-scale hydrological models, adapted from Haddeland et al. 2011a and 
Gudmundsson et al. 2012a. 
 
Model 
name 
Runoff Scheme Energy Balance 
Evapo-
Transpiration Reference(s) 
GWAVA Saturation excess/beta function No Penman-Monteith Meigh et al. 1999 
H08 Saturation excess/beta function Yes Bulk approach Hanasaki et al. 2008 
HTESSEL Infiltration excess/Darcy Yes Penman-Monteith Balsamo et al. 2009 
JULES Infiltration excess/Darcy Yes Penman-Monteith 
Cox et al. 1999 ; Essery et al. 
2003 
LPJmL Saturation excess No Preistley-Taylor 
Bondeau et al. 2007 ; Rost et 
al. 2008 
MATSIRO 
Infiltration and saturation 
excess/groundwater 
Yes Bulk approach 
Takata et al. 2003; Koirala 
2010 
MPI-HM Saturation excess/beta function No Thornthwaite 
Hagemann and Gates 2003; 
Hagemann and Dümenil 1998 
ORCHIDEE Saturation excess Yes Bulk approach De Rosnay and Polcher 1998 
WaterGAP Beta function No Preistley-Taylor Alcamo et al. 2003 
 
 
3.3 Climatological Drought Indices – SPI and SPEI 
 
Within the EDR database, the Standardized Precipitation Index (SPI) and the Standardized 
Precipitation-Evapotranspiration Index (SPEI) were used to objectively quantify and compare drought 
severity, duration, and extent across the varied climatic regions in Europe.  SPI is recommended as a 
key meteorological drought indictor by the World Meteorological Organization (WMO, 2006) and the 
Lincoln Declaration on Drought (Hayes et al., 2011). The newer SPEI was developed to incorporate 
other climatic factors such as temperature and wind speed, which affect evapotranspiration and thereby 
water balance, while maintaining the same understandable statistical methodology as the SPI (Vicente-
Serrano et al. 2010). Because SPEI includes climatological factors other than precipitation, the term 
“climatological drought” is used for the remainder of this study, rather than “meteorological drought”.  
 
SPI is typically computed by summing precipitation over k months, termed accumulation periods, and 
fitting these accumulated precipitation values to a parametric statistical distribution from which non-
exceedance probabilities are transformed to the standard normal distribution (µ=0, σ=1) (Guttman, 
1999; Lloyd-Hughes & Saunders, 2002; McKee et al., 1993). SPEI is calculated in a similar fashion, but 
instead uses accumulated climatic water balance, defined as the difference between precipitation and 
PET (Vicente-Serrano et al. 2010).  In this way, SPI and SPEI values are easily statistically interpretable, 
representing the number of standard deviations from typical accumulated precipitation, or climatic water 
balance, for a given location and time of year.  
 
For the drought event database, SPI and SPEI were calculated at a daily temporal resolution. 
Accumulation periods considered in this study are the commonly used periods: 1, 2, 3, 6, 9, 12, and 24 
months, which are considered equivalent to 31, 61, 91, 183, 274, 365, and 730 days, respectively. All 
normalization was performed relative to the reference period 1970-1999, in accordance with WMO 
standard reference periods. Selection of a common reference period allows for consistency with 
hydrological drought indices and provides a consistent baseline as new data becomes available in the 
future. SPI was normalized using the 2-parameter gamma distribution, while SPEI was normalized using 
the Generalized Extreme Value distribution, in accordance with recommendations from Stagge et al. 
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(2013a, b). SPI and SPEI values were limited to the range between -3 and 3 to ensure reasonableness 
(Stagge et al. 2013a). 
 
When calculating SPEI, potential evapotranspiration was calculated using the Penman-Montieth 
equation with the Hargreaves-Samani modification (Hargreaves and Samani, 1985) as described in the 
FAO-56 (Allen et al., 1998) and as recommended by Stagge et al. (2014 ). The Penman-Montieth 
equation is the standard for accurately calculating PET and is recommended by both the WMO (WMO, 
2006) and the FAO-UN (Allen et al., 1998). The modified form of the Penman-Montieth equation uses 
the daily difference between Tmax and Tmin as a proxy to estimate net radiation (Hargreaves & Samani, 
1985), which retains the physical foundation of the Penman-Montieth equation, while also largely 
avoiding concerns with mixing bias corrected WFD temperature and precipitation with non-bias 
corrected radiation (Haddeland et al., 2011b). 
 
For the purpose of the EDR database, a grid cell was considered to be in climatological drought when 
the given index (SPI or SPEI) for the cell was below the 20% nonexceedance percentile, calculated from 
the reference period (1970-1999). In the context of SPI and SPEI, this percentile is equivalent to an 
SPI/SPEI of -0.842. Climatological drought extent was estimated using the SPI-6, a normalized measure 
of accumulated precipitation during the previous 6 months. This accumulation period was chosen as a 
reasonable measure of medium-duration, seasonal drought typical of Europe (Van Loon and Van Lanen 
2012) and is correlated with hydrological droughts in both headwaters and downstream reaches (López-
Moreno et al. 2013). Drought extent was calculated as the percent area with SPI-6 below -0.842, or the 
20th percentile.  
 
3.4 Hydrological Drought Indices 
 
Hydrological droughts were defined using a threshold method (Zelenhasic and Salvai 1987), similar to 
that used for SPI and SPEI. For each grid cell and each of the nine hydrologic models, total runoff was 
derived as the sum of subsurface and surface runoff. Flows were then smoothed, using a five day 
moving average, to remove the effect of transient storm events and focus on baseflow as recommended 
by Tallaksen et al. (1997).  Using the five day smoothed flows, daily varying drought thresholds were 
calculated using the 20% nonexceedance frequency, as in the SPI and SPEI analysis. For consistency, 
these thresholds were calculated using the same 30 year reference period (1970-1999).  
 
Thresholds and daily percentiles were calculated separately for each of the hydrologic models and then 
combined to determine the daily mean ensemble flow percentile. Droughts were then defined as any 
day when this mean ensemble percentile fell below the 20th percentile. Hydrological drought index 
availability is limited to the period 1963-2001 because these models were not run for the WFDEI climate 
forcing data. 
 
3.5 Selection of Major Drought Events 
 
In total, 11 major European drought events within the European region were chosen to be detailed in 
the EDR database. Dates and location of these events are summarized in Table 2.  Selection of these 
events was primarily based on those years with the highest mean annual hydrological drought extents.  
This preliminary list was updated based on meteorological drought indices to include drought events 
outside the hydrological data range (prior to 1963 and after 2001). Major drought events were then 
confirmed through drought impact reports submitted to the drought impact inventory. 
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Table 2: Major European drought events during the period 1958-2009. 
 
Year Location Duration (approximate) 
1959 Northern Europe 5/1959 - 2/1960 
1972 Northern/Eastern Europe 12/1971 - 7/1972 
1973 Central Europe 1/1973 - 7/1973 
1975-1976 Europe 11/1975 - 2/1977 
1989-1990 Mediterranean 2/1989 - 10/1990 
1991-1995 Mediterranean 2/1992 - 10/1994 
1996-1997 Northern Europe 4/1995 - 7/1996 
2000 East/Southeastern Europe 1/2001 - 3/2001 
2003 Europe 4/2003 - 11/2003 
2004-2007 Iberian Peninsula 7/2004 - 6/2007 
2007 Eastern Europe 2/2007 - 8/2007 
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4. Structure and Status 
 
The online drought event database is organized into three sections: an overview of major drought 
events, individual drought event pages with greater detail, and an application that allows the user to 
query drought conditions (SPI-6) on any day in the available historical record.  Each of these sections 
are outlined in this report, using the 1975-1976 drought event as an example. Individual drought event 
pages for all 11 events are provided in Annex 1.   
 
4.1  Major Drought Event Overview 
 
The drought event overview page (Figure 1) is the starting page for investigating the major drought 
events included in the drought event database. This page provides a short outline of the purpose and 
content of the drought event database, while also providing a link to this document for additional detail 
regarding the underlying data and calculation methods. 
 
The primary feature of the drought event overview page is a sortable table with summary statistics of the 
11 major drought events identified in Table 2. Apart from the year and a subjective description of the 
region affected, the table provides an approximate duration for each event. Start and end dates for the 
drought duration are determined based on the date when total area in drought exceeds 30% and 
remains as such. A 2 month buffer is applied to both the start and end dates in this definition to account 
for drought development and decline.  
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Figure 1: Screenshot of the major drought event overview page. 
 
In addition, the date of peak drought extent and the associated maximum drought area (percent and 
absolute area) are presented for both climatological and hydrological drought. As described in Sections 
3.3 and 3.4, measures of meteorological and hydrological drought extent are based on the 20% 
nonexceedance percentile for SPI-6 and the multi-model ensemble mean, respectively. Hydrological 
drought statistics are not provided for the 1959 (Northern Europe), 2003 (Europe), 2004-2007 (Iberian 
Peninsula), and 2007 (Europe) events because output is not available from the nine hydrological 
models outside the original WFD timescale. 
 
The drought event overview table is completely sortable, allowing the online user to easily rank drought 
events by maximum areal extent, either based on climatological or hydrological droughts. The table also 
allows a quick comparison within each event with regard to hydrological and climatological drought. 
Each event in the table is clickable and the hyperlink connects directly to the detailed individual drought 
event page described in Section 4.2. 
 
4.2  Individual Drought Event Details 
 
The individual drought event pages are accessible via the drought event overview page and provide 
greater detail and context for each of the 11 major drought events. Each drought event page contains 
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an event summary, climatological drought data, hydrological drought data, and information regarding 
available drought impact reports. 
 
4.2.1 Drought Event Summary and Background 
 
The drought event summary (Figure 2) consists of a text overview, describing in detail how the drought 
event began, developed, and eventually returned to normal climatic conditions. Within this summary is 
information regarding large-scale climatic drivers, drought impacts, mitigation efforts, and all other 
pertinent data. Wherever applicable, these statements are cited, with a list of references provided at the 
bottom of the web page. Each drought event also includes a summary box, mirroring the information 
provided in the drought overview page. 
 
 
 
 
Figure 2: Screenshot of the drought event summary and background section for the 1975-1976 
drought event. 
 
4.2.2 Climatological Droughts 
 
The climatological drought section (Figure 3) displays details regarding the progression, location and 
severity of the particularly drought event with respect to the climatological drought index, SPI-6.  Each 
climatological drought section contains a text overview, highlighting important climatological features of 
the drought event and briefly describing large-scale climatic drivers that control the drought when this 
information is available.   
 
Two figures are also presented for each drought event, showing: (1) daily snapshots of SPI-6 severity 
and (2) the percent area in climatological drought by date.  The first figure, presenting the daily spatial 
distribution of SPI-6 indices, shows abnormally dry regions (negative SPI-6) in progressive shades of 
red and abnormally wet regions (positive SPI-6) in shades of blue. This figure is interactive, allowing the 
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user to view the progression of climatological drought as a movie, to select individual dates within the 
drought event, or to scroll through the event manually. The second figure shows the progression of the 
entire drought event, plotting percent area in drought against time. This figure clearly shows the speed 
of onset, progression, and end of the event, while also highlighting the maximum drought extent. The 
1975-1976 drought event (Fig. 3) was a distinct, singular event, but this figure is also useful for 
identifying secondary peaks or temporary recover periods, which could otherwise be overlooked in 
summary statistics. 
 
Currently the climatological drought section only presents information regarding the SPI-6 for ease of 
understanding and readability. However, data and figures have been generated for all major 
accumulation periods (1, 2, 3, 6, 9, 12, and 24 months) of the SPI and SPEI, but have not been 
uploaded to the site. This information may be added to the climatological drought section in the future if 
it improves understanding of each event. 
 
 
 
Figure 3: Screenshot of the climatological drought section for the 1975-1976 drought event. 
 
 
4.2.3 Hydrological Droughts 
 
The hydrological drought section of the online EDR database (Figure 4) focuses entirely on hydrological 
drought as estimated by the nine large-scale hydrological models. Each hydrological drought section 
contains a  text summary of low flow patterns in addition to two figures showing the spatial pattern of 
drought at the hydrological drought peak and the corresponding location of the drought centre for each 
of the hydrological models.  The hydrological drought section is not available for drought events outside 
the WFD coverage (1959, 2003, 2004-2007, and 2007). 
 
The spatial figure showing hydrological drought is based on the MME mean flow percentile, as 
described in Section 3.4.  All grid cells with runoff (surface + subsurface) below the 20% non-
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exceedance percentile is shaded as a location in drought.  Conditions at the hydrological drought peak 
are shown as a static figure, but may be improved to an interactive figure, similar to the climatological 
drought section as the website is improved.  The second, drought centre figure displays the drought 
centroid and indicates the drought area by a circle scaled to the total area covered on the particular day. 
This allows plotting all models and the ensemble median (grey colour) in one map for comparison. 
 
 
 
Figure 4: Screenshot of the hydrological drought section for the 1975-1976 drought event. 
 
 
4.2.4 Reported Drought Impacts 
 
For all major droughts, the drought impact section (Figure 5) lists those drought impacts reported in the 
European Drought Impact Report Inventory (EDII) outlined in Stahl et al. (2012). This database is 
housed online and is queried automatically each time the page is loaded. Therefore, the reported 
drought impact section will improve throughout the course of this project and following its completion as 
the EDII increases in scope and detail. Currently, the EDII has differing levels of coverage, both spatially 
throughout Europe and temporally, with more attention focussed on the most recent drought events. 
The drought impact section consists of a text summary, an interactive map showing the location of all 
relevant drought impact reports, and a sortable table listing all pertinent details for the drought reports.  
 
The drought impact map shows all drought impacts at the country level, with increasingly darker colors 
representing greater numbers of reported drought impacts in the EDII. Drought impact reports with exact 
locations (latitude/longitude) are shown as unique points. Online users can scroll over each country to 
access a short summary, showing the name of the country, number of impacts, and description of 
impact in the case of point reports. The map can also be zoomed and moved to show greater detail. 
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Figure 5: Screenshot of the reported drought impacts section, showing the text summary and impact 
locations for the 1975-1976 drought event. 
 
The drought impact table provides complete details on all drought impact reports shown in the impact 
map. This includes location (country and NUTS region), start and end dates, impact category and 
description, and the reference for the provided information. All information in this table follows the format 
provided in Stahl et al. (2013) including impact types and categories. The table is interactive, allowing 
the user to sort by any column, to increase the number of records shown per page or to do a text search 
within the records. The search function is particularly useful if the user wishes only to see a particular 
impact type or particular region. References with URLs are shown as clickable links, which will take the 
user directly to the drought impact reference.  
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Figure 6: Screenshot of the reported drought impacts section, showing the impact table and 
references for the 1975-1976 drought event. 
 
 
4.3  Climatological Drought (SPI) By Date 
 
In addition to information on the 11 major drought events, the EDR database allows the user to query 
the SPI database for any available date range (1959-2009) and view its progression as an interactive 
movie (Figure 7). Currently this page only provides data for SPI-6, as used in all major drought events, 
but the data exists to extend this functionality to any available drought index. The period from 2001 to 
2009 is based on the WFDEI dataset and is considered experimental data subject to verification. 
 
The generated SPI maps follow an identical format to those presented in the climatological drought 
section of the individual drought event pages and contain the same functionality. SPI figures may be 
viewed as a movie, scrolled frame-by-frame manually, or paused to view an individual date in the 
historical record. 
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Figure 7: Screenshot of the climatological drought query by date. 
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5. Availability and Proposed Improvements 
 
The online EDR database is fully functional, but will continue to improve throughout the Drought R&SPI 
project. As of September 2013, it is only accessible to Drought R&SPI project members for internal 
testing and feedback. It will be made available to a larger test audience, i.e. the EDC members by 
November 2013, and made completely public in June 2014. The reason for this stepwise procedure is to 
insure ample testing with continual improvements to the site and its data. The content and formatting of 
the website will be continuously updated with additional tools and findings added as they become 
available. 
 
One such anticipated improvement is the inclusion of a large-scale climate driver section for each 
drought event. Research on the climate drivers of drought is ongoing within the Drought R&SPI project 
(Kingston et al. 2013) and is tied to deliverable Task 1.3 (MS 15).  As results from climate driver studies 
become available, summary statistics and figures will be included in this section.  Figure 8 shows the 
mean geopotential height anomaly preceding the drought of 1976 and is typical of what would be 
included in this section. 
 
Additionally, the WFDEI is being updated on a regular basis.  The newest set of climate data will be 
released within the year and will include the years 2010-2012.  This data will be incorporated into the 
EDR database to expand the temporal coverage.  There is potential to add simulated runoff from future 
model runs (large-scale model ensemble forced by the WFDEI) once provided by the modelling 
community.  
 
Technical improvements to the online EDR database are also proposed.  Most notably, these 
improvements include expanding the SPI search functionality to include SPEI and hydrological drought 
snapshots. Similarly, the hydrological drought section will be improved to include an interactive daily 
drought progression, similar to those for climatological drought (SPI-6). 
 
 
 
Figure 8: Mean geopotential height anomaly prior to the drought of 1976.  Reproduced from Kingston 
et al (2013). 
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6. Conclusions 
 
The EDR database was designed to provide a single, publically available site to disseminate detailed 
information about historical drought events in Europe.  The current site provides the user with 
comparisons between events, in the form of an overview table, and detailed information about each of 
the 11 identified major European drought events in individual pages.  In addition, an application is 
provided that allows the user to view meteorological drought conditions on any date in the available 
historical record. 
 
This website is a first step towards creating a repository where drought information can be compiled and 
easily distributed throughout Europe.  It has great potential to increase awareness of European 
droughts as well as provide a platform for future study.  In its current state, the EDR database is an 
effective tool, but it is designed to be flexible, improving as new information is made available.  Along 
with the EDII, this site will improve throughout the Drought R&SPI project and hopefully continue to 
provide important drought information after the project is complete.   
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Annex 1 Major Drought Event Screenshots 
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1972 Drought Event  
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1973 Drought Event  
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1975-1976 Drought Event  
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1989-1990 Drought Event  
 
 
 
 
 
 Technical Report No. 12 - 30 - 
 
 
 
 
 
  
 Technical Report No. 12 - 31 - 
1991-1995 Drought Event  
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1995-1996 Drought Event  
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2000 Drought Event  
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2003 Drought Event  
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2004-2007 Drought Event  
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2007 Drought Event  
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